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Abstract: This study was conducted from October 2008 to February 2009 in and around Debre Zeit town to
determine the prevalence of the major endo/ectoparasites that affect oxen and to recommend the possible
control measures. Faecal examination was made on 308 oxen and the prevalence of endoparasites was found
to be 42.9%. The endoparasites identified were Strongyle spp (26.6%), Eimeria spp (9.7%), Fasciola spp (5.2%),
Paramphistomum spp (0.6%) and Schistosoma spp (0.6%). Out of 120 oxen infected with gut parasites, 10%
showed mixed infection with strongyle and Eimeria spp. The prevalence of both strongyle and Eimeria spp
were highly variable between the two age groups of host animals with higher prevalence being in age group
of 3-5 years than those of age group 5-10 years (P<0.05) while trematode infection did not show any significant
difference (P > 0.05) in their occurrence between age groups of host animals. The monthly occurrence of
different endoparasites in oxen of the study area revealed significant (P < 0.05) difference between months in
occurrence of strongyle, Eimeria and Fasciola spp where as Paramphistomum and Schistosoma spp did not
show to have any monthly effect (P > 0.05). Ectoparasites identified in the study site were ticks, mites and lice
with prevalence of 68.5%, 14.6% and 8.8%, respectively. The monthly occurrence of different ectoparasites in
oxen revealed significant (P < 0.05) difference between months in occurrence of ticks and mites whereas lice did
not show to have any effect on months of their occurrence (P > 0.05). Ticks were identified to the genus level
and the identified tick genera were Rhipicephalus (57.8%),Amblyomma (18.2%) and Hyalomma (16.2%). The
most common mite spp identified was Psoroptes ovis (93.3%) followed by Demodex bovis (6.7%) that were
13.6% and 0.97% of the total animals examined. Two lice species, Linognathus vituli (96.4%) and Haematopinus
quaderipertusus (3.6%) were identified. Out of the total oxen examined, 46.4% were found to have mixed
infection/infestation with two or more of the parasites. To finalize, the finding of this study revealed moderately
high prevalence of endoparasites and high prevalence of ectoparasite infestation of oxen implying the
importance of devising strategic control measures to mitigate the parasitic adverse effect on livestock
production and health status in the study area. 
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INTRODUCTION (Millk and meat), by-products (Manure, skin and hides)

Ethiopia is  one  of  the  richest  countries in products [2, 3].
livestock population. Central statistical Authority [1] Like all other developing countries, Ethiopia depends
report shows that the country has about 41 million heads on its natural resources for its economic stability and
of cattle, which is highest in Africa. This sector of further advancement. The agriculture sector forms the
production is a determinant component for the overall backbone of the national economy. Agriculture generates
farming systems serving as a source of draft power for the about 80% of exports and employees over 80% of the total
majority of rural population besides supplying products labour forces [4].

and cash income from the sale of livestock and their
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The majority of farmers in sub-Saharan Africa The existences of various ectoparasites affecting
including Ethiopia practice small-scale mixed farming on
areas of less than four hectares. For these people draft
animal power offers a feasible alternative power source in
cultivation of food and cash crops. Animal power was
introduced in to the sub-Saharan Africa over the last
century and its use has been increasing in recent years
[5]. However, manual labour still predominates.

Each of the arid, semi-aird and sub-humid Zones was
reported to be the home for 14% of oxen populations. The
majority of cattle populations (52%) were found in the
highlands of Ethiopia where 43.6% of human agricultural
population was residing which indicated that cattle had a
very important role in Ethiopian economy [6].

According to Schwartz and Doli [7] the use and
management of draft oxen in Ethiopia was merely of
traditional and probably was the least exploited. Although
the country had huge number of oxen for draught power,
it did not benefit from these resources towards ensuring
self-sufficiency to the steadily growing population. The
prevailing poor management, nutrition and diseases
(Parasitic, bacterial, viral, fungal etc) were some of the
factors responsible for the poor performance and
inefficient utilization of these resources.

Parasitic diseases of production animals are
distributed in the world. The effects of parasitisim can be
separated in two categories: sub-clinical (Asymptomatic)
and clinical (Symptomatic). The sub-clinical effects
include losses in animal productivity such as mild
production, reduced weight gain, altered carcass
composition and conception rate, where as visible disease
symptoms like diarrhea, anemia, associated edema and
roughness of coat are clinical effects [8, 9].

The effect of endoparasites on oxen varies with the
severity of infection as well as age and stress level of
animals. Young hosts are highly susceptible to parasites
during their first exposure to pasture [10, 11]. The
endoparasites known to cause diseases in oxen can be
grouped as helminthes and protozoa [12].

There is no adequate information regarding the
prevalence and economic significance of endoparasites
(Helminthes and protozoa) in oxen in the country. The
economic assessment of impact of parasites on
performance of livestock is based on the prevalence of
such diseases. A preliminary survey by Graber [13] has
indicated the presence of several types of endoparasites
in various parts of the country. Some of the attempts
made in Ethiopia to study helminth parasites of cattle
most focusing on adult include Ademe [14] in south
Wollo, Zerfu [15] in Asella, Tesfaye [16] in Kelala and
Etsehiwot [17] in Holetta.

cattle are frequently reported from different parts of
Ethiopia that consists of ticks, demodectic, sarcoptic and
psoroptic manges and lice.

Ticks, besides being important vector for diseases,
also cause non-specific disease symptoms like anemia,
dermatitis, toxicosis and paralysis [18].

In Debre Zeit town and its surrounding a large
number of oxen are brought to Faculty of veterinary
medicine/Addis Ababa University/ open air clinic for the
purpose of treatment against different types of disease
from different ecological and management systems.
Therefore, the objectives of this study were to determine
the prevalence of the major endo-and ectoparasites that
affect oxen in Debre Zeit town and its surroundings and
to suggest possible control measures against these
parasites.

MATERIALS AND METHODS

Study Area and Study Period: The study was conducted
in Debre Zeit town and its surrounding  rural  areas of
East Shoa district, south of Ethiopia during the period
from  October  2008  to February 2009. Debre Zeit is
located 45 Km south east of Addis Ababa. The area is
located 9°N latitude and 4° E longitudes at an altitude of
1850 meter above sea level in the centeral highlands of
Ethiopia. It has an annual rainfall of 866 mm of which 84%
is in the long rainy season (June to September). The dry
season extends from October to February. The mean
annual maximum and minimum temperature were 26°C and
14°C, respectively, with mean relative humidity of 61.3%
[19].

Farmers in the vicinity of Debre Zeit town and its
surrounding rural areas follow mixed Crop livestock
farming system. Debre Zeit and its surroundings (Within
50 km of radius) have variable agro-ecologies. These
varying Agro-climatic Zones are inhabited with different
plant and animal species [20].

Study Animals and Management: The study was
conducted on a total of 308 clinically sick oxen that were
brought to the faculty of veterinary medicine /Addis
Ababa University / open air clinic from Debre Zeit town
and its surroundings. The study target was oxen of 3-10
years of age group that were brought to the clinic because
of any health problem from extensive management system
and all oxen within the age group that were brought to the
clinic during the study period were sampled for the study
purpose.
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Study Design: The study was conducted purposely to was used to interpret the statistical associations and
determine the prevalence of the major endo-and significance was considered when P-value was less than
ectoparasites that affect oxen during the study period in 0.05 [25].
the study area.

Faecal Sample Collection: Faecal samples were collected
from the study animals directly from the rectum and/or top Out of the total 308 fecal samples examined 120
layer of fresh voided faeces in to labeled plastic container. (38.9%) were found to harbor either helminth ova or
After collection the samples were transported to faculty oocysts of coccidia. Four types of helminth ova were
of veterinary medicine (Addis Ababa University) identified along  with  oocysts  of  a  single  coccidian.
arasitology laboratory for investigation. The  samples The species identified and their frequencies are shown in
were stored in a refrigerator at +4°C until examination. Table 1.
While collecting samples age of the animal were recorded. The monthly occurrence  of  different endoparasites
The ages of the animals were determined based on dental in oxen revealed significant  (p  <  0.05)  difference
table (Incisors) [21]. between months in occurrence of strongyle, Eimeria and

Examination of the Skin for Ectoparasites: The skin of Schistosoma spp did not show to have any monthly effect
the oxen was inspected for the presence of parasites or (P > 0.05) (Table 2).
skin lesions. Any visible ectoparasites were collected and Infection with Strongyle and Emeria spp were found
skin scraping was made when suspected mange lesions to have association with the age of host animal (P<0.05),
were encountered using the procedure described by the younger  animals  (3-5 years) being more infected.
Urquhart et al. [22]. The other three species did not show any association

Corpological Examination: Faecal samples were Examination for ectoparasite infestation in the study
processed and examined by simple flotation, area revealed that 283 animals were infested (91.9%) out of
sedimentation and Baermann technique for some of the 308 oxen examined. The major ectoparasites identified in
oxen having history of respiratory signs. The flotation the study area include ticks, mites and lice with
fluid used in the study was NaCl, prepared in the prevalence of 68.5% (211), 14.6% (45) and 8.8% (27)
laboratory. The procedures of Sloss et al. [23] were respectively (Table 4).
followed for the above three methods. Eggs of parasites Of the total oxen examined 181 (58.8%) and 49 (15.9%)
were identified using identification keys [24]. showed to have single and mixed infestations of

Data Analaysis: Descriptive statistics was used to The monthly occurrence of different ectoparasites in
summarize the generated data on the prevalence of both oxen revealed significant (P < 0.05) difference between
endo-and ectoparasites. The effect of age on the months in occurrence of ticks and mites whereas lice did
occurrence of the parasites was assessed by using not show to have any effect on months of their
persons chi-square( ) test. A confidence interval of 95% occurrence (P > 0.05) (Table 6).2

RESULTS

Fasciola spp where as Paramphistomum and

with the age of host animals (P>0.05) (Table3).

ectoparasites (Table 5).

Table 1: Endoparasites and their frequencies found in the faecal samles of oxen at Debre Zeit twon and its surrounding
Number of animals
----------------------------------------------------------------------------------------------------------------

Infected
---------------------------------------------------------------------------------------

Types of infection Examined With different spp Total Total with different spp
Single infection Strongyle spp 308 70 (22.7) 108 82 (26.6)

Eimeria spp 308 18 (5.8) 30 (9.7)
Fasciola spp 308 16 (5.2) 16 (5.2)
Paramphistomum spp 308 2 (0.6) 2 (0.6)
Schistosoma spp 308 2 (0.6) 2 (0.6)

Mixed infection Strongyle and Eimeria spp 308 12 (3.9) 12
Total 120
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Table 2: Monthly prevalence of endoparasites in oxen at Dbre zeit twon and its surrounding
Endoparasites Month No. Examined Positive (%) c2 Significant
Strongyle spp. October 40 22 (55) 52.24 P < 0.05

November 83 33 (39.8)
December 64 9 (14.1)
January 71 12 (16.9)
February 50 6 (12)

Eimeria spp October 40 5 (12.5) 21.3 P < 0.05
November 83 11(13.3)
December 64 11(17.2)
January 71 3 (4.2)
February 50 -

Fasciola spp October 40 6(15) 22.24 P < 0.05
November 83 4(4.8)
December 64 4(6.3)
January 71 2(2.8)
February 50 -

Schistosoma spp January 71 1(1.4) 0.11 P>0.05
February 50

Paramphistomum spp October 40 1(2.5) 0.46 P>0.05
November 83

Table 3: Prevalence of endoparasites in oxen of different age groups at Debre Zeit twon and its surrounding
Endoparasites Age group of host animal (Year) No. Examined No. infected (%) Significant2

Strongyle spp 3-5 108 37 (34.3)
5-10 200 45 (22.5) 4.38 P<0.05

Eimeria spp 3-5 108 22 (20.4)
5-10 200 8 (4) 19.56 P<0.05

Fasciola spp 3-5 108 4 (3.7)
5-10 200 12 (6) 0.36 P>0.05

Schistisoma spp 3-5 108 1 (0.9)
5-10 200 1 (0.5) 0.30 P>0.05

Paramphistomum spp 3-5 108 -
5-10 200 2 (1) 0.10 P>0.05

Table 4: Prevalence of different Ectoparasites in oxen in Debre Zeit twon and its surrounding
Mixed infestation

No. of animal Single ------------------------------------------------------------------------------------------------------------------------
Ectoparasites Examined infestation Tick and mite Tick and lice Mite and lice Tick, mite and lice Total (%)
Tick 308 164 25 18 - 4 211 (68.5)
Mite 308 14 25 - 2 4 45(14.6)
Lice 308 3 - 18 2 4 27 (8.8)

Table 5: Prevalence of different species of ectoparasites of oxen in Debre Zeit town and its surrounding rural areas
Number of animals infested
----------------------------------------------------------------------

Types of infestation Examined Infested with different parasites Total (%)
Single Infestation Tick 308 164 181(58.8)

Mite 308 14
Lice 308 3

Mixed infestation Tick and mite 308 25 49(15.9)
Tick and lice 308 18
Mite and lice 308 2
Tike lice and lice 308 4

Total 308 230 230 (74.7)
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Table 6: Monthly occurrence of ectoparasites in oxen at Debre Zeit twon and its surrounding 
Ectoparasites Month No. Examined No. infested (%) c2 Significant
Tick October 40 20 (50) 10.3 P < 0.05

November 83 50 (60.2)
December 64 44 (68.8)
January 71 56 (78.9)
February 50 41 (82)

Mite October 40 4 (10) 21.3 P < 0.05
November 83 21 (25.3)
December 64 4 (6.3)
January 71 8 (11.3)
February 50 8 (16)

Lice October 40 5 (12.5) 6.4 P > 0.05
November 83 7 (8.4)
December 64 3 (4.7)
January 71 5 (7)
February 50 7 (14)

Table 7: Prevalence of ectoparasites in oxen of different age groups at Debre Zeit twon and its surrounding
Ectoparasites Age group of host animal (Year) No. Examined No. infested (%) Significant2

Ticks 3-5 108 71(65.7)
5-10 200 140 (70) 0.41 P > 0.05

Mites 3-5 108 17 (15.7)
5-10 200 28 (14) 0.06 P > 0.05

Lice 3-5 108 11 (10.2)
5-10 200 16 (8) 0.19 P > 0.05

Table 8: Frequency of the different genera of ticks, mites and lice found in
oxen at Debre Zeit twon and it’s surrounding

Types of ectoparasites Examined Infested (%)
Tick genera
Rhipicephalus 308 178 (57.8)
Ambylomma 308 56 (18.2)
Hyalomma 308 50 (16.2)
Total 308 284 (92.21)
Mite species
Psoroptes ovies 308 42 (13.6)
Demodex bovies 308 3 (0.97)
Total 308 45 (14.6)
Lice species
Linognathus vituli 308 27(8.8)
Haematopinus quadriperusus 308 1(0.3)
Total 308 28(9.1)

Table 9: Prevalence of mixed infestation with endo- and ectoparasites in
oxen at Debre Zeit and its surrounding

No. animal No. animal
Mixed infestation examined infected (%)
Strongyle and tick 308 48(14)
Strongyle and mange 2(0.6)
Strongyle and lice 1(0.3)
Strongyle, tick and mange 5(1.6)
Strongyle, tick and lice 9(2.9)
Eimeria and tick 17(5.5)
Eimeria and mange 1(0.3)
Fasciola and tick 2(0.6)
Fasciola and mange 1(0.3)
Fasciola, mange and lice 1(0.3)

Infestation with ectoparasites did not show any
association  with  the  age  of host animals (p > 0.05)
(Table 7).

Among the ectoparasites ticks were identified to the
genus level. The tick genera identified include
Rhipicephalus 178 (57.8%), Ambylomma 56 (18.2%) and
Hyalomma 50 (16.2%). Of the mite species identified in 45
(14.6%) animals, Psoroptes ovis accounted for 42 (93.3%)
followed by Demodex bovis 3 (6.7%) which was 13.6%
and 0.9% respectively, of the total oxen examined. Two
lice species identified were Linognathus vituli and
Haematopinus quadripertusus with frequency of
27(8.8%) and 1(0.3%) respectively (Table 8).

Some of the oxen examined were found infested with
both endo-and ectoparasites (Table 9).

DISCUSSION

The prevalence of endoparasitic infection (42.9%)
observed in oxen at Debre Zeit twon and its surrounding
rural areas revealed the importance of these parasites in
oxen that could obviously result in reduced production
and productivity. However, the rate of prevalence in the
present study was lower than the reported prevalence of
GI parasites (78.7%) in young cattle of Holeta [26]
helminth parasites in dairy cattle (82.8%) of Holeta [17] in
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adult cattle (81%) of Assela [15] and in adult cattle (6.4%) of trematodes in the study area was much lower
(54.4%) of Kelala, South Wollo [16]. The difference in the compared to the report made by Etsehiwot [17] in dairy
prevalence might be due to the difference in sample size, cattle of Holeta that indicted 80.6% infestation. This
management system and climatic conditions of the areas difference may arise from the difference in environmental
and partly due to sex differences. The different types of conditions of the two localities and partly may be due to
helminth ova and oocysts of coccidia were also reported sex difference because female animals are more
by Garber [13] in different parts of the country. susceptible to endoparasites than males since they are

Ova of strongyle spp were observed in 26.6% of exposed to physiological stresses.
faecal samples examined. Mean while, the frequency was This study revealed high prevalence (91.9%) of the
significantly higher (P < 0.05) in animals of age group 3-5 major ectoparasites reported to be responsible for great
years (34.3%) as compared to animals of age group 5-10 economic losses in the study area. In the current study a
years (22.5%) (Table 3). This can be attributed to an total of 308 oxen were examined for the presence of
increase in the resistance of animals to parasite infection ectoparasites of which 68.5% were positive for ticks,
when they are exposed more to the parasites. Monthly 14.6% for mites and 8.8% for lice. The prevalence of tick
prevalence of strongyle spp infection was also assessed and mite infestation revealed significant (P<0.05)
and the result indicates significant (P<0.05) difference in difference between the months of the study period
infection between months being highest in October whereas, lice infestation showed to have equal (P<0.05)
followed by November when compared to the other three incidence in all the months.
months. This result revealed the association between The frequency of animals infested by ticks increase
strongyle spp infestation and seasons of the year. as the dry season progressed. This study did not agree
According to this study strongyle spp infestation with studies made by Surafel [28] in Northern Ethiopia and
decreased as the dry season of the year progressed. Ataklty [29] in and around Mekelle. The two studies

Oocysts of Eimeria spp were obtained in 9.7% of suggested that tick infestations would increase in wet
faecal samples examined (Table1) and this frequency was seasons and with a tendency to decrease in dry seasons
lower than the finding of Faris [26] in young cattle of of the year. The possible reason for this could be
Holeta (66%). Study animals aged between 3-5 years were difference in climatic condition of the areas. However, a
more affected (20.4%) than animals of 5-10 years (4%) survey in this study area in wet season and comparison
(Table 3) and the difference was found statistically with the result of the present study can only reveal the
significant (P<0.05). This finding was in agreement with fact. The overall prevalence of tick infestation in oxen was
Sevensson [27] where young animals of 4 weeks age up 68.5% with 57.8%, 18.2% and 16.2% recorded for the
to 2 years are more affected than older cattle. The possible genus Rhipicephalus,, Amblyomma and Haylomma
reason for such difference in the prevalence of infection respectively.
between the two age groups with this protozoal parasite There was no difference (P<0.05) between the age
may be due to decrease in the susceptibility of animals to groups of animals regarding ectoparasite infestation. This
such infection with an increase in age. Monthly study showed that young and adult oxen of any age
prevalence of infection with these protozoal parasites group can equally be infested by ticks if the climatic
showed significant (P<0.05) variation in infection between condition of the area and management system under
months being highest in December. This result suggests which animals kept is similar.
that Eimeria infection has association with seasons of the Among the identified tick genera, Rhipicephalus was
year. the most prevalent (38.3%) and this study was in

Other endoparasite ova identified in the study area agreement with the study conducted in some selected
were ova of trematode with frequency of Fasciola (5.2%), areas of eastern Shoa by Amanuael [30]. This tick genera
Paramphistomum (0.6%) and Schistosoma spp (0.6%) was also reported by Morel and Rodhain [31], Mehari [32]
(Table 1). This trematode infestation did not show any and Sebsibe [33] from different localities in southern
significant difference (P<0.05) in their occurrence between Ethiopia; Surafel [28] and Ataklty [29] in northern
age groups of host animals. Neither they revealed any Ethiopia; Behaliu [34] in Arsi zone. This tick genus is
difference (P<0.05) between the months of the study found widely distributed throughout Ethiopia and Feseha
period except for the Fasciola infestation (P<0.05). This [35] stated that Rhipicephalus showed no preference for
finding might be due to extremely low occurrence of these a particular altitude or rainfall zones or seasons, which
spp of trematodes in the study area. The prevalence supports the present finding.
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Other tick genera identified from the study area were contribution to hampering the productivity, work
Amblyomma (18.2%) and Haylomma (16.2%). Amblyomma performance and general health status of these animals.
was reported by Morel and Rodhain [31] and Sebsibe [33] The predominant endoparasites identified were Strongyle,
from Southern Ethiopia, Belete [4] and Tedla [40] from Eimeria and to less extent Fasciola spp. Although at a
eastern Harrarge, Behaliu [34] from Arsi zone and Ataklty very low prevalence, infection of oxen with
[29] from Northern Ethiopia and Endale [38] from Ambo. Paramphistomum spp and Schistosoma spp were also
The results of this study are in agreement with reports of encountered. Due to the mixed nature of infestation of
the previous workers. According to Feseha [35], ticks hosts by these parasites their role in reducing the
were dispersed in all regions of Ethiopia. Massive productivity and the general health status cannot be
presence has been recorded in Jibat and Mecha (Eastern under-estimated. In addition to endoparasites, infestation
Oromia), Wollega administrative region (Western Oromia) by ectoparasites such as ticks, mites and lice can also
and in the Shire lowlands of Tigray. Abundance was worsen the general health status of these animals in the
found to be much lower in tropical woodland and thorn study area. These all indicate that Debre Zeit town and its
bush vegetation habitats in the rift valley and some was surrounding areas are favorable for the successive
found in arid south eastern areas. Ticks are known to perpetuation of the mentioned parasites and for their
directly affect   the    quality    of   hides  and  increase  the subsequent transmission to susceptible host. Therefore,
susceptibility of animals to skin diseases indirectly by a strategic antehelmintic and acaricide treatment should
enhancing the spread and/or establishing of other skin be adopted and extended to farmers taking in to account
diseases. the specific situation of each agro-ecology; farmers have

Two species of mites identified in the study area were to be educated about the impact of endo and
Psoroptes ovis and Demodex bovis infesting 13.6% and ectoparasitism on the health and productivity of animals
0.97% of total animals examined. The overall prevalence of as to implement participatory approach in the control of
lice infestation in this study was 8.8%, the main louse parasitism; the role of veterinarian in giving professional
species identified was Linognathus vituli accounting for advice regarding preventive and control measures against
8.5% of total animal examined. This genus of louse was both endo and ectoparasites should be enhanced and
also reported by Faris [26] in Holeta and Ataklty [29] in further epidemiological studies should be conducted in
Mekelle and its surrounding and this study is in different agro-ecological sites in the country.
agreement with the previous workers. Heavy infestation
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